Di abetes is a chronic illness, having implications for many domains of life. The unpredictable course of the disease can cause worry 1 and diabetic complications may impair well-being and quality of life.
"
4 Though complications may at least be delayed by treatment, adequate self-care involves regularity of life which may be burdensome. 2 ' 5 The lifestyle-related regimen domains, diet and exercise in particular, are problematic. 6 ' 7 The aim of self-care is to achieve a normal blood glucose level which is beneficial for somatic health, 8 ' 9 but may relate to poorer psychosocial adjustment.
This has been interpreted in terms of the burden of self-care among more adherent patients, defensive coping strategies or, alternatively, by physiological processes. 11 Though very severe difficulties in living with diabetes may not be very common, individual differences may exist in adjustment among persons with diabetes. Research on adjustment in chronic illnesses has applied notions from psychosocial stress theories and focused on studying the role of psychosocial resources. Social support has been traditionally studied as one such resource and it has been shown to relate to better adjustment and well-being in coping with stress of a chronic illness as well.
14 " 1 '
Another line of research has focused on cognitive control for well-being among those chronically ill. One widely used approach in health research is the notion of health locus of control, 18 according to which people differ in how much they think their health is influenced by their own behaviour, the behaviour of others and factors such as fate or chance. Closely related to is Bandura's 19 social cognitive theory, which includes two control-related concepts. Self-efficacy refers to one's perceived ability to perform the behaviour needed for the desired outcome, while outcome expectations refer to a person's assessment of the effectiveness of the behaviour. In addition, the health belief model (HBM), 20 though traditionally used to predict adherence, includes concepts potentially important for adjustment too, such as outcome expectations and perceived health threat. Several studies have shown that beliefs in control are associated with better wellbeing in chronic illnesses.
" 23
For the health care personnel responsible for patient education and counselling, information on factors associated with adjustment to illness is crucial. To our knowledge, no studies have been published on the relationship of psychosocial factors with acceptance of and emotional adjustment to diabetes. In a previous study 24 we found that these resources were important for general health-related quality of life (HRQoL) among diabetics. The aim of this study was to examine how these factors are related for diabetes-specific adjustment, when general HRQoL was controlled for.
METHOD
Sample One thousand six hundred and forty-six persons with diabetes (stratified by age 15-39 and 40-64 years) diagnosed at least 1 year earlier were randomly drawn from the Social Insurance Institution's drug register. 24 Of these, 1627 were attained by post. In all, 953 completed questionnaires (57.9%) were returned, of which 891 (54.8%) respondents also provided a blood sample for determination of glycaemic control. According to the Social Insurance Institution's registers, the respondents did not differ from non-respondents in terms of age, gender, disability pensions and co-morbidities. This study was based on a subsample (n=423) of adult (20-64 years) , insulin-treated persons, who had diabetes onset before the age of 30 years. In the absence of an objective medical basis for determining diabetes type in this study, this group can be regarded as comprising patients with type I diabetes. Using 30 years at onset as the sole criterion limits the type I diabetic false positives to approximately 1O-20, 25 but the inclusion of the treatment criterion lowers false positives to practically nil. The mean age of the respondents was 33 years (SD=8.9 and range 20-63 years), 53% were men and 28% had elementary level basic education, 43% lower secondary and 29% higher secondary level education. The mean duration of diabetes was 19 years (SD=9.3 and range 1-54 years), and the mean glycosylated haemoglobin (GHbA ic) value was 8.6 (SD°1.5 and range 5.1-13.9). At least one diabetic complication was reported by 28% of respondents. The ethical committee of the National Public Health Institute in Finland gave consent for conducting the study.
Measures
Diabetes-related emotional distress was measured by a scale derived from the ATT39 scale, which assesses emotional adjustment to diabetes. 26 For this study seven items dealing with acceptance of diabetes (table 1) were included from the stress subscale of ATT39. The respondents answered items on a five-point scale ranging from 0 ('I do not agree at all') to 4 ('I agree very much'). Cronbach's a coefficient for the distress composite scale was 0.81. The validity of the scale was indicated by factor analysis (principal component analysis), in which the items loaded on a single factor (table 1) . Metabolic control was measured by GHbA i c , the most commonly used long-term indicator of metabolic control. Higher values of GHbA i c indicate poorer metabolic control. In the question for diabetic complications the respondents indicated whether they had any of the following conditions: eye diseases, amputation, pain in feet when at rest, kidney disease, heart condition, and intermittent claudication. The measure for general social support was accompanied by a short description of four types of social support (emotional, informational, tangible and appraisal support). The overall measure was adapted from a study by Cronenwett. 29 The respondents assessed both the availability (three-point scale) and adequacy (four-point scale) of each type of support. The a coefficients for the availability and adequacy composite scales were 0.69 and 0.83, respectively. The 16-item measure (five-point response scales) for diabetes-specific support from significant others was modified for the present study from Schafer et al.'s 30 measure for supportive family behaviours. The measure was extended to all significant others, including close friends. Two composite scales were constructed on the basis of factor analysis (principal component analysis with varimax-rotation, accounting for 43% of variation in items). The a coefficients were 0.79 for supportive behaviours (nine items) and 0.79 for criticizing behaviours (seven items). A combined measure for diabetes-related social support was constructed by subtracting criticizing behaviours from supportive behaviours. Higher scores indicate more supportive behaviours of significant others. The scales for diabetes-related cognitions were developed on the basis of previous studies.
31~-' 5 The adapted scales showed the expected factor structure representing good construct validity and satisfactory psychometric properties in the present sample (see details in Aalto and Kangas 36 ). The 27-item diabetes locus of control (DLC) scale (five-point response scales) comprises four subscales: internal DLC (a = 0.79), chance DLC (a = 0.79), significant others DLC (a = 0.71) and professionals DLC (a = 0.77). The self-efficacy scale (a = 0.88) included 13 items (five-point scale) on perceived competence in self-care. Diabetes health beliefs were benefits of the regimen (eight items, a = 0.69 and five-point scale) and psychosocial costs of the regimen (six items, a = 0.70 and five-point scale). A combined measure for net benefits was constructed by subtracting costs from benefits, higher scores indicating higher perceived net benefits of regimen adherence. In the susceptibility scale the respondent assessed the general likelihood of a diabetic person developing certain diabetes-related health hazards (eye diseases, amputation, pain in feet when at rest, kidney disease, heart condition, and intermittent claudication), each on a five-point scale (a = 0.83). The severity of these conditions was assessed on a seven-point scale (a = 0.85). Self-care practices included regular dietary habits (composite scale of contents, quantity and schedule, a = 0.67), physical exercise (single item with four-point response scale) and frequency of self-monitoring of blood glucose (SMBG, single item with response alternatives 0 = never, 1 = occasionally, 2 = once a week, 3 = few times a week, 4 = once a day, 5 = several times a day; the alternatives 2 and 3 were combined for the analysis). Perceived health was measured by the MOS SF-20 health perception scale 37 (five items, a = 0.88 and five-point response scale).
Statistical analyses
Descriptive data on the prevalence of diabetes distress is presented as frequencies, using the classified distress variable. For this purpose the distress scores were categorized into four classes:
• low (scores 0-1),
• moderately low (scores >l-2),
• moderately high (scores >2-3) and • high (scores >3-4). The associations of diabetes distress with demographic, health, and psychosocial factors were first analysed by Pearson correlations. In these analyses distress was used as a continuous variable.
To determine the most important correlates of diabetes distress, hierarchial regression analysis was used as well. The background variables were entered in the equation in the following order: step 1: sociodemographic factors; step 2: health factors; step 3: general social support. In steps 4 and 5, diabetes-specific psychosocial and self-care factors were entered respectively in a stepwise procedure.
Since worsening course of illness may affect illness cognitions, 38 we also wanted to control the results for perceived health status in step 6 to see wheter the significance of the previously entered factors remained the same even when general health status and HRQoL was accounted for. Perceived health was chosen as an indicator of general HRQoL since it correlated strongly and relatively evenly with other subscales in the SF-20 instrument, such as physical, role and social impairments (r ranging from 0.50 to 0.63). The final hierarchical regression model therefore presented the associations of diabetes-specific predictors and dependent variables after adjustment for the general level background factors. In composite scales, the mean of the non-missing scale items were computed for those respondents with a maximum of 25% of missing values on the items. Otherwise, cases with missing data were excluded from the analysis. Since internal DLC and diabetes distress showed associations in opposite directions in bivariate and multivariate models, the relationship between internal DLC and distress was explored further in more detail. Internal DLC showed moderately strong correlation with chance DLC and net benefits of regimen (table 2) , which were both associated with diabetes distress as well (table 3) . To test the hypothesis that these factors could confound the relationship between internality and diabetes distress, we re-examined the relationship by partial correlations. The results of the partial correlational analyses (table 5) revealed that controlling for both chance DLC and net benefits led to a significant positive correlation between internality and diabetes distress. Additional analyses were performed to examine the relative importance of health factors and diabetes-related psychosocial factors for diabetes distress. We calculated the differences between the R of the final model and the R of the model from which the predictor group had been removed. The individual contributions to explaining the variance in diabetes distress were 1% for demographic factors, 1% for diabetes health factors, 3% for social support, 13% for diabetes-related psychosocial factors, 1% for self-care and 3% for HRQoL.
DISCUSSION
The respondents reported moderate overall diabetesrelated emotional distress, 38% experiencing it to be at least moderately high. Strong distress was rare, however. Diabetes distress was predominantly associated with diabetes-related cognitive factors and also to poor subjective health, while more objective health factors or adherence were less significant correlates of distress. In Finland every person having diabetes is entitled to drug reimbursement. The register of Social Insurance Institution therefore provided a unique, comprehensive sampling base for this study. The large sample size allowed us to examine the multiple correlates of diabetes-related distress simultaneously, controlling for background factors. The internal consistencies of the composite measures used in this study were at least satisfactory. However, the internal validity is weakened by the cross-sectional study design. Therefore, our results must be taken as tentative. The relatively low response rate, possibly brought about by the tediousness of the questionnaire and blood testing procedure, also undermined the validity of the results. However, the scales at the beginning and end of the questionnaire did not differ in number of missing values. Although no response bias was found in demographic factors, this does not rule out bias in factors such as psychosocial characteristics, health or self-care practices.
To improve the external validity we controlled for the sociodemographic factors in multivariate models. The self-report-based measures, particularly for self-care, may have prompted the diabetics to answer normatively. A further limitation is that this study included no scale for fear of hypoglycaemia. This fear is common among persons with type I diabetes 39 and may very well also have an impact on emotional adjustment with diabetes. In this study sociodemographic factors did not show strong associations with diabetes distress, apart from moderate correlation between lower education and stronger distress. However, this association seemed to be explained by subsequent health factors and psychosocial factors. Diabetic complications have been associated with poor well-being. 2 " 4 ' 24 In our study, the presence of complications was moderately correlated with diabetes dis- Table 4 Summary of hierarchial regression analysis for variables predicting diabetes-related emotional stress (n-343) Table 5 Correlational analyses for the association of internal diabetes locus of control (DLC) with diabetes-related stress tress in bivariate analysis, though non-significantly so after controlling for the other factors. Findings indicating poor psychosocial well-being among those with poor glycaemic control 10 ' 11 were not confirmed for diabetes distress in the present study, where the association between glycaemic control and well-being was in accordance with studies showing a non-significant relationship between metabolic control and well-being.
'
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In line with studies by Connell 41 and Littlefield et al., 42 social support modified distress in this study. The perceived adequacy of social support, rather than its mere availability, was more important for adjustment as also found previously. 43 The function of support relates to both the responsiveness of support sources as well as to the needs of the receiver. A somewhat unexpected finding was that perceived selfefficacy was not a significant factor in the multivariate model, since previous research has related self-efficacy to well-being in other diseases. One might expect the emotional burden of the disease to be lower for those who feel competent in managing its demands. In an earlier study with this sample, diabetes self-efficacy was related to general HRQoL.
24 Self-efficacy did have a moderately strong negative initial correlation with diabetes distress as well, but this seems to have been accounted for by other factors, such as perceived health and perceived net benefits of the regimen, strong correlates of both self-efficacy and diabetes distress. Thus, for diabetes-related distress self-efficacy may play a more indirect role, through modifying the perceived health status and net benefits of regimen adherence. Strong internal and weak external locus of control have been associated with better well-being in chronic diseases, •-' as we found also in this study. However, after accounting for other factors, those with stronger internal orientation actually perceived their diabetes as slightly more stressful. Though modest in magnitude, these findings raise considerations about the role of internal locus in adjusting to chronic disease. Though internality is generally regarded as an adaptive coping resource, a case can also be made against an excessive emphasis on personal responsibility in management of chronic diseases. 44 In conclusion, the results of this study suggest that acceptance of diabetes is more strongly related to perceived consequences of self-care than adherence. Those believing that the benefits of self-care are greater than its inconveniences felt better adjusted to their illness. Furthermore, perceived health status and threat of complications, rather than metabolic control or presence of complications per se, seemed to be related to adjustment. Demonstration of causal relationships between the factors studied in here, however, requires further studies in longitudinal and interventional settings. Nevertheless, these results speak for the importance of cognitive factors in diabetes. In particular, notions derived from health belief model, which are usually examined in connection with compliance, also seem to be important for adjustment to diabetes. The practical implications of these findings apply to counselling and education of persons with diabetes. In addition to achieving acceptable metabolic control of diabetes, promoting patients' well-being and acceptance of the disease are also important goals in diabetes management. Success in metabolic control and the patient's emotional burden due to diabetes do not necessarily go hand in hand. Health personnel should therefore assist the patient by helping him/her to accept the necessary consequences of the disease and to find a personally acceptable way to balance between the demands and benefits of the regimen.
